We present results of a blind 21cm H I-line imaging survey of a galaxy overdensity located behind the Milky Way at , b ≈ 160 • , 0.5 • . The overdensity corresponds to a Zone-of-Avoidance crossing of the Perseus-Pisces Supercluster filament. Although it is known that this filament contains an X-ray galaxy cluster (3C 129) hosting two strong radio galaxies, little is known about galaxies associated with this potentially rich cluster because of the high Galactic dust extinction. We mapped a sky area of ∼9.6 sq.deg using the Westerbork Synthesis Radio Telescope in a hexagonal mosaic of 35 pointings observed for 12 hours each, in the radial velocity range cz = 2400 − 16600 km s −1 . The survey has a sensitivity of 0.36 mJy/beam rms at a velocity resolution of 16.5 km s −1 . We detected 211 galaxies, 62% of which have a near-infrared counterpart in the UKIDSS Galactic Plane Survey. We present a catalogue of the H I properties and an H I atlas containing total intensity maps, position-velocity diagrams, global H I profiles and UKIDSS counterpart images. For the resolved galaxies we also present H I velocity fields and radial H I surface density profiles. A brief analysis of the structures outlined by these galaxies finds that 87 of them lie at the distance of the Perseus-Pisces Supercluster (cz ∼ 4000 − 8000 km s −1 ) and seem to form part of the 3C 129 cluster. Further 72 detections trace an overdensity at a velocity of cz ≈ 10000 km s −1 and seem to coincide with a structure predicted from mass density reconstructions in the first 2MASS Redshift Survey.
INTRODUCTION
Major steps forward have been achieved in mapping the large-scale distribution of galaxies forming the Cosmic Web, thanks to dedicated wide-field (on-sky), deep (in terms of redshift) galaxy redshift surveys such as the 2dF Galaxy Redshift Survey (2dFGRS; Colless et al. 2001) , the 2MASS Redshift Survey (2MRS, Huchra et al. 2012) , the Sloan Digital Sky Survey (SDSS; Eisenstein et al. 2011 ) and the 6dF E-mail: mpati@astro.rug.nl Galaxy Survey (6dFGS; Jones et al. 2004 ). The largest areal coverage is provided by the 2MRS with 44000 galaxies. It is based on the brightest objects in the near-infrared 2MASS Extended Source Catalogue (2MASX; Jarrett et al. 2000) and has a relatively low median velocity of cz med = 9000 km s −1 . A version slightly deeper in velocity (cz med = 15000 km s −1 ) is achieved through a combination of the 2MRS, SDSS and 6dFGS catalogues into the 2M++ galaxy compilation by Lavaux & Hudson (2011) , however, it is not homogenous in sky coverage. Bilicki et al. (2014) have therefore created a much deeper catalogue (cz med ≈ 60000 km s −1 ) based on photometric redshifts, (the 2MASS Photometric Redshift catalog; 2MPZ).
What all these 'all-sky' surveys have in common is the lack of information on galaxies hidden behind our own Milky Way due to dust extinction and confusion by high stellar densities. This is what creates the so called Zone of Avoidance (ZoA; for reviews see Kraan-Korteweg & Lahav 2000 and Kraan-Korteweg 2005) . We still have a highly incomplete census of the galaxy distribution in the local Universe along the 360 • -circle of the inner ZoA, i.e., for Galactic latitudes |b| ≤ 5 • , with a broader ZoA around the Galactic Bulge (|b| ∼ < 10 • ).
Uncovering galaxies in the ZoA is important for studying the kinematics of the Local Group (LG) and large-scale structures (LSS) in the local Universe. This includes understanding the origin of the dipole observed in the Cosmic Microwave Background (CMB; Fixsen & Kashlinsky 2011) . Earlier studies focused on the significance of the Great Attractor (GA) at 45 − 50 Mpc and the Perseus-Pisces Supercluster (PPS) at 57-114 Mpc as likely contributors (Dressler et al. 1987 , Rowan-Robinson et al. 1990 , Hudson 1993 . More recent studies, however, suggest contributions to the dipole from more distant LSS at ∼200 Mpc like the Shapley Supercluster (Branchini & Plionis 1996 , Plionis & Kolokotronis 1998 , Kocevski & Ebeling 2006 , Lavaux et al. 2010 , Lavaux & Hudson 2011 . It has been proposed that incomplete mapping of the ZoA is to a certain degree responsible for these uncertainties (Erdoǧdu et al. 2006 , Loeb & Narayan 2008 .
Observing the 21 cm line emission of neutral hydrogen (H I) in gas-rich galaxies is an effective method of mapping the most obscured regions behind the Galactic Plane (GP). This is due to the transparency of foreground interstellar dust at this wavelength and the Doppler shift of the emission line. To take advantage of this, considerable efforts have been devoted to H I surveys to find galaxies in the ZoA and measure their redshifts.
Earlier H I surveys of the ZoA include the 91-m Green Bank radio telescope blind survey out to ∼7200 km s −1 (Kerr & Henning 1987 ) and the more systematic Dwingeloo Obscured Galaxy Survey (DOGS; Kraan-Korteweg et al. 1994) , with an rms of 40 mJy at a channel width of 4 km s −1 out to 4000 km s −1 . The Parkes Multi-beam Receiver has been used to systematically map the ZoA in the southern hemisphere (HIZOA-S; Staveley-Smith et al. 2015) with an extension to the north (HIZOA-N; Donley et al. 2005) for the most obscured part of the ZoA (|b| < 5 • ). With an rms of ∼6 mJy and channel width of 13.2 km s −1 out to ∼12000 km s −1 these surveys together cover the ZoA from = 196 • across the Galactic Bulge to = 52 • . Another recent and more sensitive survey is the Arecibo L-Band Feed Array Zone of Avoidance Survey (ALFA ZoA; Henning et al. 2010 , McIntyre et al. 2015 with an rms of 1 mJy at 9 km s −1 resolution which is mapping the ZoA accessible to the Arecibo telescope (30 • ∼ < ∼ < 75 • and 175 • ∼ < ∼ < 207 • ). All of these surveys have contributed to uncovering gas rich galaxies and structures they belong to in the ZoA. However, they have so far left a major part of the northern ZoA mostly unexplored (80 • ∼ < ∼ < 180 • ). For this reason a systematic H I follow-up pointed survey of 2MASX bright galaxy candidates in the ZoA without previous redshift information (∼1200 observed to date) was started with the 100m-class Nançay Radio Telescope (NRT) 1 to an rms of ∼3 mJy with a velocity resolution of 18 km s −1 out to v ≤ 12000 km s −1 (van Driel et al. 2009 , Ramatsoku et al. 2014 .
Among features uncovered by the 250 NRT detections was a filament crossing the Galactic plane at ≈ 160 • with a recession velocity range of 4000 − 7000 km s −1 (see Fig. 1 in Ramatsoku et al. 2014) . Its position and velocity suggest it to be part of the ZoA crossing of the PPS, which had been hypothesised to exist previously (Focardi et al. 1984) . This structure was earlier mapped with H I-observations of optically identified galaxies (e.g. Chamaraux et al. 1990) and tentative indicators for this filament were found, but it was sparsely sampled. This filament encompasses an Xray galaxy cluster, 3C 129 at , b ≈ 160.52 • , 0.28 • (Ebeling et al. 1998 , Leahy & Yin 2000 . The X-ray cluster hosts two bright radio galaxies, a head-tail source (3C 129) and a double-lobed giant elliptical radio galaxy (3C 129.1), at cz = 6236 and 6655 km s −1 , respectively (Spinrad 1975) . The presence of such radio sources usually implies a rich cluster environment. The cluster has a total X-ray luminosity of L X = 1.89 × 10 44 h −2 50 erg s −1 as listed in the "Clusters In the ZoA" survey (CIZA; Ebeling et al. 1998 ) from the ROentgen SATellite (ROSAT 2 ; Truemper 1982) . While not the most luminous ROSAT X-ray cluster listed, it should be noted that it might be more massive than suggested by its X-ray luminosity since the intervening high Galactic gas column density (N H ≈ 5.76 × 10 21 cm −2 ; Stark et al. 1992 ) may well have reduced the X-ray flux in the ROSAT 0.2 − 2.4 keV band by more than 30% (Leahy & Yin 2000) .
Due to the high extinction layer of the Milky Way, most of the galaxies belonging to this cluster had not been observed before. Hence we decided to conduct a deep blind H I imaging survey with the Westerbork Synthesis Radio Telescope 3 (WSRT) of a mosaic covering a 9.6 sq.deg sky area which comprises the cluster and the surrounding filament within which the NRT survey showed it to be embedded.
Our aims are to firstly investigate in detail the structure associated with the 3C 129 galaxy cluster. The H I data and accompanying near-infrared photometry will give distance estimates using the Tully-Fisher relation. These will be used to determine the cluster's relevance to flow fields around it and the larger Perseus-Pisces Complex, notably evident in the whole-sky 2MASS depictions of the large scale structure that appears to pierce the cluster as it crosses from the southern to northern Galactic hemispheres (Jarrett 2004) . Moreover, these data will aid the 2MASS Tully-Fisher survey (2MTF; Masters et al. 2008) efforts, by complementing the inner b ≈ |5 • | ZoA regions excluded from optical spectroscopy. Secondly, taking advantage of the wide areal coverage of our H I imaging survey of the cluster and its environments, we will be able to conduct an examination of environmental effects on the H I properties of these galaxies.
A further aspect of this project is to provide interferometric data cubes to assess data handling algorithms such as pipeline reduction, calibration, source finding and characterisation. Having a good handle on these algorithms will prove invaluable in the planning and preparation of the forthcoming H I surveys to be carried out with AperTIF at the WSRT (Verheijen et al. 2008 , Oosterloo et al. 2010 and SKA precursor instrument H I surveys to be conducted with MeerKAT and ASKAP (de Blok 2011, Duffy et al. 2012, respectively) . It is for this reason that our velocity search range (2400 − 16600 km s −1 ), extends far beyond the mean velocity of the 3C 129 cluster.
In this first of a series of papers based on the WSRT imaging survey described above, we present the H I data of the galaxies unveiled in the ZoA, both as a catalogue containing H I parameters as well as an atlas of H I distributions and kinematics. We also include a discussion of the largescale structures traced by the detected galaxies. Subsequent papers will focus in detail on the other aforementioned science goals.
This paper is organised as follows: in Sect. 2 we describe the observing strategy and WSRT data reduction. Section 3 provides a description of our source finding procedure. Methods used to determine the H I properties of detected galaxies are described in Sect. 4. The resulting H I atlas products are described in Sect. 5, while the full atlas is presented in supplementary material online (htt p : //www.ast.uct.ac.za/∼mpati/). Also in Sect. 5, the completeness of the survey and counterparts search are discussed. In Sect. 6 we discuss the measured H I parameters and their characteristics. Lastly, structures revealed by this survey are presented in Sect. 7.
We assume a Λ cold dark matter cosmology with Ω M = 0.3, Λ Ω = 0.7 and a Hubble constant H 0 = 70 km s −1 Mpc −1 throughout this paper.
OBSERVATIONS AND DATA REDUCTION
Observations were carried out using the WSRT between August and November 2012. We imaged a mosaic comprising 35 fields arranged in a hexagonal grid covering 9.6 sq.deg, each separated by ∆ = 0.
• 5. This setup is similar to that of a single AperTIF phased array feed pointing, minus two fields. In Fig. 1 , we present the layout of the mosaic with positions of galaxies from the literature shown in this field. We chose this particular mosaic grid to be able to cover the largest possible field of view with an acceptable noise variation of 20% between pointing centres. The total sky area covered is large enough to map the network between the PPS filament and the 3C129 cluster.
Each field was observed for a total on-source integration time of 2 × 6 hours, in between half-hour long pre-and post-calibrations. We obtained data in eight IF-bands per pointing, each 10 MHz wide, with 256 channels in dual polarisation mode, overlapping by 16% in frequency. This configuration covered a total effective bandwidth of 67 MHz with 1717 channels that are 39 kHz (8.25 km s −1 ) wide at z = 0. We therefore cover a velocity range of cz = 2400 − 16600 km s −1 corresponding to a volume depth of about 214 Mpc. Therefore we map our main target with acceptable velocity resolution while still being able to survey the more distant universe. The total volume surveyed is 26300 Mpc 3 .
The survey configuration allows the detection of galaxies with H I masses greater than M HI = 3.0 × 10 8 M at the median distance of the PPS (cz ≈ 6000 km s −1 ), assuming a line width of 150 km s −1 at the 6σ noise level such that we could attain acceptable statistics to map the cluster.
The observational parameters for the 35 pointings are summarised in Table 1 . Column 1 gives the pointing number. Columns 2 & 3 and columns 4 & 5 are the central equatorial and Galactic coordinates of the pointings, respectively. The synthesised beam sizes and position angles are given in columns 6 and 7, respectively. In column 8 the average rms noise for each pointing is given. Column 9 gives the flux densities of the brightest continuum sources in each pointing.
Data Processing
The uv-data were flagged, calibrated and Fourier transformed using the NRAO Astronomical Imaging Processing System package 4 (AIPS; van Moorsel et al. 1996 , Greisen 1990 ).
RFI flagging, Amplitude and Phase Calibration
Telescope-based gain and phase corrections were determined by observing the standard calibrators 3C 48 (J0137+331) with a flux density of 15.56 Jy and 3C 147 (J0542+498) with a flux density of 21.58 Jy. After loading the uv-data into AIPS, the system temperature (T sys ) was checked to assess the behaviour of antennae throughout the observation, followed by applying the time-dependent T sys corrections. In all cases solar interference was excised from the observations by deleting visibilities from the short 9A, 9B and AB baselines for time ranges during which the Sun was above the horizon. This measure is justified by the expected small sizes of our target sources. Additionally, Radio Frequency Interference (RFI) that affected flux and phase calibrators were flagged using the clip task which flags RFI by searching for amplitudes that are out of range. For the calibrators 3C 48 and 3C 147 we clipped amplitudes that were above 23 Jy and 29 Jy, respectively, after which we conducted an automated frequency dependent RFI flagging using rflag. In total, about 5% of all the uv-data was flagged. Gain and phase solutions were then determined and transferred to the visibility data of the science targets. The same calibrators were used for bandpass corrections. Firstly, rough bandpass (BP) solutions were determined (task bpass) and examined. This was followed by further RFI flagging, if any, and the production of new BP solutions. The process was repeated, each time improving on the BP solutions. Once satisfied with the calibration results, we applied these to the uv-data of the science target. No self-calibration was performed.
Imaging Data Cubes
The calibrated uv-datasets were Fourier transformed into image cubes using the imagr task. For each pointing, eight data cubes were made as per the number of IF bands. The size of each image was 512 × 512 pixels with a pixel size of 6 × 6 and 256 channels. They were made using a robust weighting scheme set to 0.4, this being the best trade-off between the WSRT beam size and rms noise. Dirty beam image cubes corresponding to the antenna patterns were made for CLEANing purposes. They were 1024 × 1024 pixels in size, twice that of the image cubes. Since this is a blind survey, with the location of the H I emission not known beforehand, no CLEANing and continuum subtraction were done before or during the imaging process.
Continuum Subtraction
The removal of continuum sources as well as their instrumental responses from the data cubes was performed in the image plane for each of the eight IF bands in each cube using the Groningen Image Processing SYstem (GIPSY; van der Hulst et al. 1992) . As an initial step the strongest continuum sources were masked and CLEANed. The initial CLEANing was conducted to mitigate the variability of their sidelobes from channel to channel, caused by the frequency dependent RFI flagging. This was followed by fitting a 0th-order polynomial baseline to the spectrum at each pixel including possible H I emission. After this initial baseline fit and subtraction, the rms noise per channel of each continuumsubtracted channel map was inspected. Data points above and below a chosen rms noise level were clipped and excluded from successive baseline fits. This procedure was repeated, each time increasing the baseline fit order until the 3rd order was reached, whilst gradually decreasing the rms noise clip levels down to ±2σ so as to exclude the faint H I emission from the baseline fitting. The final 35 image cubes were produced by combining the eight IF bands for each pointing, excluding the first 5 and last 36 channels in each cube due to increased noise levels after the bandpass correction. Figure 2 shows the rms noise as a function of velocity after continuum subtraction and Hanning smoothing in velocity. We achieved an average rms noise of 0.36 mJy/beam per channel, for a resolution of 16.5 km s −1 , with a frequency dependent variation of less than 20% on average over the observed velocity range. This variation is due to RFI residuals as well as the bandpass roll-off at the edge of the IF bands and the 17 MHz standing wave ripple. Additionally 2 of the 35 pointings had severe residual RFI on all short baselines (i.e., less than 144m) which resulted in those baselines being completely flagged, hence increasing the noise in those cubes. Flagging all short baselines in these pointings decreased our inner UV coverage, which reduced the size of the largest structures to which our observations are sensitive. For instance in these fields we are sensitive to structures up to 7 in size, which is about 4× smaller than what we would be sensitive to without RFI on the short baselines. 
CLEANing and Mosaicking
To remove sidelobes of the synthesised beam, each of the 35 cubes were first CLEANed blindly to the 5σ noise level to remove the sidelobes from the brightest sources. The clean components were then restored with a Gaussian beam of 23 × 16 FWHM (PA = 0 • ). We then conducted a source finding procedure, as described in Sect. 3. The procedure resulted in defining those areas within the cube that contain only the identified H I signal in each channel. These areas were then used as masks to perform a new CLEAN image deconvolution down to the 0.33σ noise level. The final CLEANed cubes were combined into a mosaic to improve the sensitivity of the survey within the overlapping regions of the pointings. Mosaicking was conducted using the flatn task in AIPS which combines image cubes produced by imagr.
Overlapping regions of images were averaged with a weighting scheme that accounts for the primary beam attenuation and the number of flagged visibilities. An example of typical spatial noise variations in a mosaicked channel map, measured for each pixel over a range of 50 channels (nos. 411 to 460, i.e., the velocity range of 6903 to 7307 km s −1 ) in the full primary-beam corrected mosaic is shown in Fig. 3 . In these channels the average rms noise is ∼0.4 mJy beam −1 in the central region (black box in Fig. 3 ). It increases to 0.8 mJy beam −1 toward the edges due to the applied correction for primary-beam attenuation. Fig. 4 shows histograms of the spatial noise distribution for the primary-beam corrected mosaic (light grey) and the uncorrected mosaic (dark grey) in these channels as measured inside the area outlined by the black box. As expected, after applying the primary-beam correction, the peak of the distribution shifts to higher noise values while the distribution becomes broader. 
SOURCE FINDING
Before compiling the list of sources detected, we investigated characteristics of the pixel value distribution in each of the 35 individual cubes without primary beam corrections so as to avoid spatial noise variations in the mosaicked cube, as illustrated by the light grey histogram in Fig. 4 . We found four distinct trends in the distributions as illustrated in Fig. 5 . The top panel displays the behaviour of the noise when there are neither imaging artefacts nor H I detections. Pixel values are then symmetrically distributed and near Gaussian. However, in cases where there are no imaging artefacts, but many H I detections (second panel), the pixel distribution is heavily skewed to positive pixels. Most sources detected in cubes with these characteristics are expected to be real. The third panel shows a negative and a more extended positive wing, representing cases where there are artefacts in the cube as well as real sources. The bottom panel shows a case with RFI residuals and imaging artefacts but no H I detections. In the latter two cases the wings are near symmetric and the positive peaks are unlikely to be due to real sources. Examples of representative imaging artefacts in the data cubes are shown in Fig. 6 . The left panel shows gain calibration errors over only about 10 channels during half of the observation. The middle panel shows the effect of an imperfect bandpass after continuum subtraction. The right panel shows horizontal stripes due to remaining RFI. There was no one dominant source that caused these artefacts.
To find H I line emission from galaxies in the mosaicked cube, the spatial variation of the noise was largely removed by multiplying it by the weights cube given by (1/σ 2 ), where σ is the weighted noise in each pointing. Source finding was then conducted in several steps using the GIPSY software. Firstly, the high resolution cube (23 × 16 ) was smoothed to a beam size of 30 × 30 (bs30). Secondly, the high resolution and bs30 cubes were smoothed in velocity to four different resolutions, starting with Hanning smoothing (R2; 16.5 km s −1 ) followed by a Gaussian smoothing kernel such that the FWHM of the resulting near-Gaussian spectral response function corresponds to four (R4; 33 km s −1 ), six (R6; 49.5 km s −1 ) and eight (R8; 66 km s −1 ) channels, respectively. No down-sampling in spatial pixels or velocity channels was done after smoothing. Each of the 35 cubes was then searched at all eight different angular/velocity resolution combinations. Thirdly, for each resolution combination, channel maps were clipped at 8, 5, 4 and 3 times the rms noise level per channel. Lastly, a detection was accepted if it occurred at 8σ in a single velocity resolution element (i.e., in n-channels for Rn), at 5σ in 2 adjacent velocity resolution elements (2×n channels for Rn), at 4σ in 3 adjacent velocity resolution elements and at 3σ in 4 adjacent velocity resolution elements. All channels within a velocity resolution element had to be above the specified noise clip level. All the pixels containing the H I signal were combined into 3-dimensional masks. This automated source finding method resulted in 683 potential galaxy detection candidates.
A follow-up visual examination of all potential H I detections was conducted independently by two persons. This resulted in the rejection of a total of 235 as imaging artefacts due to residual RFI and side lobes of continuum sources (see Fig. 6 for examples). These artefacts occurred predominantly in the two pointings which had all short baselines removed due to RFI. As a result 90% of the automatically detected sources in these two pointings were rejected. This is not too severe because the two pointings with short baselines removed represent only a negligible fraction (0.1%) of all visibilities and (0.03%) of our total survey volume, while the affected data are still sensitive to structures up to ∼7 in size. The resulting list contained 448 remaining candidates. Visual inspection steps were taken to differentiate between real sources and those that resemble noise peaks in this list. We further removed 237 sources which were consistent with noise peaks or imaging artefacts based predominantly on their signal to local noise ratio. This led to a final detection list of 211 galaxies.
DATA PRODUCTS OF DETECTED HI SOURCES
In this section we describe the methods used to determine the H I properties of galaxies detected. The structure of the H I catalogue and the atlas of the detections is discussed in Sect. 5.
The Global HI Profiles
The global H I profiles were made from the primary-beam corrected flux within the channel-dependent H I emission masks of the detected galaxies at the 16.5 km s −1 velocity resolution. Each profile was then partitioned into three velocity bins of equal width, referred to as the receding (r), the middle (m) and approaching (a) bins. We then determined the peak flux densities (F p ) in the three velocity bins as For the double-horned profiles the peak flux densities on both the receding (r) and approaching (a) sides were considered separately for calculating their 20% and 50% levels. In the Gaussian and asymmetric cases only the absolute peak flux density was used. We then linearly interpolated between the data points from the profile centre outward to determine the velocities (v r,20 , v a,20 , v r,50 , v a,50 ) corresponding to levels at 20% and 50% of the peak flux densities. It should be noted however, that for H I profiles with edges that are not consistently decreasing, this method tends to slightly underestimate the line widths.
The systemic velocity is determined according to;
The profile line widths are measured using:
The total H I flux (S int ) in Jy km s −1 was determined by integrating the global profiles according to;
where S ν is the H I flux density in Jy at each channel and ∆v is the channel width in km s −1 .
For a particular galaxy, especially if it is spatially resolved, the size, shape and position of the H I clean mask changes from channel to channel due to the rotating H I disc. Thus the uncertainty in the flux also varies from channel to channel. To calculate the uncertainty in the flux of a global H I profile at each channel, we replicated the clean mask that encloses the H I emission and projected this at eight different line-free positions surrounding the detection. We then measured the signal in each of the eight projected masks and defined the uncertainty in the line flux from the galaxy as the rms scatter in the eight flux measurements in the projected masks.
Total HI maps
The total H I maps, showing the H I column density distributions were made using the CLEAN masks that define the H I emission from the CLEANed data cubes. These data cubes were corrected for primary beam attenuation. Pixels outside the CLEANed mask were set to zero and pixels inside the masks were summed up to build the H I maps. The advantage of this method is an attained higher signal-to-noise ratio at some pixels of the H I map. It does however, result in a non-uniform noise distribution across the map such that the 3σ column density level cannot be defined. We converted the pixel value of the H I map to column densities (in atoms cm −2 ) using;
where T b is the brightness temperature in Kelvin and dv is the channel width in km s −1 of the integrated H I emission line. For our survey, a typical N HI sensitivity at the 3σ level is 5.3 × 10 19 cm −2 where dv = 16.5 km s −1 .
The total H I mass of a galaxy (in M ) was determined by calculating:
where D is the distance to the galaxy in Mpc measured according to:
where H 0 is the Hubble constant and S ν dv is the integrated global H I profile flux in Jy km s −1 .
We fitted a 2-dimensional Gaussian function to the H I map of each of the 211 detections. We then estimated the H I size (D HI ) as defined by the fitted Gaussian's major (Θ x,g ) and minor (Θ x,g ) axis FWHM in arcseconds such that 
Radial Column Density Profiles
For the spatially resolved galaxies, the radial H I column density profiles were extracted from the total H I maps in which the pixel column density units were converted to M pc −2 , by azimuthally averaging non-blank pixels in concentric elliptical annuli with radii along the semi-major axis of 5, 15, 25, 35,...,105 with a width of 10 and centred on the H Icentroid position of the galaxy. This position was defined as the centroid of the 2-dimensional Gaussian function fitted to the total H I map as described in Sect. 4.2. No corrections for beam smearing were applied. We averaged over the receding and approaching side separately to identify possible asymmetries. From the radial profiles, the H I radius (R HI ) in kpc was measured as the radius where the mean surface density (Σ HI ) drops to 1 M pc −2 .
HI Velocity Fields
The velocity fields of the spatially resolved H I discs were produced by fitting a Gaussian to the R2.bs30 velocity profile at each pixel. The fitting algorithm used initial estimates for the amplitude, central velocity and velocity dispersion of the Gaussian function. The initial amplitude estimate simply is the peak flux density, whereas the initial estimates for the velocity centroid and dispersion are based on the fluxweighted first and second moment of the non-blank pixel profile, respectively. The advantage of fitting Gaussians instead of measuring the standard flux-weighted moments is that we can specify ranges within which the fitted parameters and their uncertainties must lie in order for a fit to be accepted. Fits were accepted only if 1) the central velocity lies within the H I mask, 2) the uncertainty in the velocity centroid is less than 10 km s −1 , and 3) the velocity dispersion lies within the range of 5 − 50 km s −1 . This approach, however, does result in velocity fields that are patchy with holes where the signal-to-noise ratio is too low to obtain an acceptable fit.
Position-Velocity Diagrams
A position-velocity diagram (PVD) illustrates the shape of a projected rotation curve and the presence of a possible kinematic asymmetry of the rotating gas disc. Ideally, a PVD should be extracted along the kinematic major axis of an inclined rotating disc and centred on its dynamical centre. Usually, this geometry is derived from 2-dimensional velocity fields which are available only for the spatially resolved galaxies in our survey. Hence we followed different strategies for the resolved and marginally resolved galaxies.
For the PVDs of the resolved galaxies in our survey we estimated by eye the position angle of the receding side of the kinematic major axis by considering the direction perpendicular to the kinematic minor axis indicated by the green isovelocity contour of the velocity field depicted in the accompanying atlas. No detailed analysis of the velocity fields was carried out as this is planned for a forthcoming publication. The dynamical centres of the rotating gas discs were not derived from their 2-dimensional velocity fields but instead were assumed to coincide with the morphological centre of the UKIDSS image (see section 4.6). In those cases where an infrared counterpart could not be identified, the dynamical centre was assumed to coincide with the centroid of the Gaussian function fitted to the H I column density map.
For the PVDs of the marginally resolved galaxies we adopted the centroid and position angle of the 2-dimensional Gaussian fitted to the H I column density maps. In those cases where an infrared counterpart could be identified, we adopted the morphological centre of the UKIDSS image as the dynamical centre of the PVD. In case the UKIDSS image showed a clear elongation, we estimated by eye the position angle of the infrared image and adopted this as the kinematic major axis. For the marginally resolved galaxies, uncertainties in the exact position angle and dynamical centre have little effect on the PVD.
We extracted the PVDs from the Hanning smoothed cubes (R2) as well as from the cubes smoothed to 66 km s −1 resolution (R8), both at the 23 × 16 angular resolution
Counterparts
The sky area covered by our survey has a Galactic foreground extinction in the B-band of up to A B ∼ 4.5 mag. This makes optically identifying galaxies very difficult. However, the near-infrared wavelength opens a more transparent window since the extinction is less severe. We searched for NIR counterparts in the K-band images of the UKIRT Infrared Deep Sky Survey (UKIDSS; Hewett et al. 2006 Lawrence et al. 2007 , Casali et al. 2007 , Hambly et al. 2008 . "UKIDSS uses the UKIRT Wide Field Camera (WFCAM; Casali et al. 2007 and a photometric system described in Hewett et al. 2006 . The pipeline processing and science archive are described in Irwin et al (2008) and Hambly et al. 2008 . We used data from the 10 th Galactic Plane Survey (GPS) data release, which is described in detail in Lucas et al. 2008" 5 . The WSRT PP ZoA survey overlaps with the UKIDSS GPS (Lucas et al. 2008 ) which has mapped 1800 deg 2 of the northern GP to a K-band depth of K = 19.0 mag (AB system).
The UKIDSS images were searched in two steps. Firstly, the UKIDSS GPS catalogue was searched for galaxy counterpart candidates that were within 1 radius of the H I positions. Only candidates closest to the H I positions were considered as likely counterparts. These were then verified by a visual inspection of UKIDSS GPS images within the search radius in the J, H and K bands (pixel size of 0.2 ). Secondly, to ensure that no potential counterparts were missed, the search radius was increased to 2 . For this step, only those H I positions without a verified galaxy counterpart in the first step were cross-checked and verified by visual inspection as well. In some cases a UKIDSS image could not be used due to imaging artefacts. We then searched for 2MASS images instead, in the same manner as for UKIDSS.
Of all H I detected galaxies, 62% were found to have at least one near-infrared counterpart in the UKIDSS GPS catalogue, with an average offset of 2.6 from the H I position. The other 38% did not show any plausible counterpart close to the H I position.
Additionally, we also searched the Wide-field Infrared Survey Explorer (WISE; Wright2010) images for counterparts, by inspecting the W1 (3.4 µm), W2 (4.6 µm) and W3 (12 µm) colour composite images. For this search we examined images 3 × 3 in size, specially constructed for the field using the method described in Jarrett et al. (2012) . Only those galaxies closest to the H I position were considered and verified by eye as counterparts. In total 47% of the galaxies detected in H I were found to have a WISE counterpart.
In a further step, we investigated H I properties that might have affected the recovery of a UKIDSS counterpart. They are displayed in Fig. 7 where we plot the total H I mass of all detected galaxies as a function of velocity and their w 50 line width as a function of H I mass. Detections with near-infrared counterparts are shown in red and those without a counterpart in blue. We find relatively more counterparts for H I-massive log(M HI /M ) = 9.5 galaxies with large line widths (w 50 > 150 km s −1 ). We also note that most galaxies below log(M HI /M ) = 8.4 do not have identifiable near-infrared counterparts. These low H I-mass detections are usually gas-rich, low surface brightness galaxies and are not easily detectable in the near-infrared. In Fig. 8 we overlay the spatial distribution of the H I detections on a K-band Galactic extinction (A K ) map from the DIRBE/IRAS 6 data (Schlegel et al. 1998 , Schlafly & Finkbeiner 2011 . Galaxies with near-infrared counterparts are indicated in red and those without in blue. The observed WSRT mosaic is outlined by the black dashed contour. The plot indicates that finding a galaxy counterpart at ≈ 160 • behind the GP does not seem to depend on Galactic extinction. The small group of H I detections without a nearinfrared counterpart in the top left of the plot is due to poor UKIDSS imaging in that area.
THE HI CATALOGUE AND ATLAS

The HI catalogue
The derived H I parameters of all detected galaxies are listed in tables presented. The first table (A1) lists the resolved galaxies and the second table (A2) the marginally resolved galaxies (see Sect. 4.2 for details on how sources were divided into these two categories). The first 10 entries of each of these tables are shown in Tables 2 and 3 centroid.
Column (2)&(3): Galactic longitude and latitude in degrees.
Column (4): Systemic velocity in the barycentricstandard of rest (BSR) defined by the central velocity in km s −1 of the global H I profile.
Column (5) & (6):
Observed H I profile line widths and their uncertainties (in km s −1 ) measured at 20% and 50% level of the H I profile peak flux, respectively, determined at a velocity resolution of 16.5 km s −1 .
Column (7):
The integrated H I flux (S int ) corrected for primary beam attenuation, in Jy km s −1 .
Column (8):
Luminosity distance D to the galaxy in Mpc derived from the systemic velocity measured in the BSR.
Column (9):
The total H I mass in M .
Column (10): The H I radius measured at the 1 M pc −2 surface density level (R HI ) in kpc, given for resolved sources only.
Column (11): Indication of an infrared counterpart, found in either UKIDSS (u), WISE (w) or 2MASS (m). Figure 9 . Schematics of the panel arrangement of the derived Hi data products for resolved galaxies. Figure 10 . Schematics of the panel arrangement of the derived Hi data products for marginally resolved galaxies.
The HI atlas
The H I data products described in Sect. 4 are presented here for all detected galaxies. They are shown in an H I atlas composed of two sections. The first section shows the resolved galaxies (one galaxy per page). The second provides maps of the marginally resolved galaxies (three per page). Schematics of the display panels are given in Figs. 9 and 10, respectively. An example page of the resolved and marginally resolved cases is presented in Figs. 11 and 12 , respectively, the full atlas is available in supplementary material online (htt p : //www.ast.uct.ac.za/∼mpati/). The panels presented in the respective atlases are:
The total H I maps are presented at full angular resolution in panel (a) Contour levels are -3 (dashed), -1.5 (dashed), 1.5, 3, 4.5, 6, 9, 12, 15, 20, 25 , 30 times the local rms noise level.
Near-Infrared images: Panels (e) of Fig. 9 and Fig. 10 respectively show the 1 × 1 and 0.5 × 0.5 , near-infrared UKIDSS GPS K-band (2.1 µm) images (Lucas et al. 2008 , Lawrence et al. 2007 . For cases where an UKIDSS image was unavailable due to imaging artefacts, a 2MASX Ks-band (2.1 µm) image is shown instead. The white cross indicates the H I centre position. In panels (f) of Figs. 9 and Fig. 10 , we overlaid the contours of the total H I map on a 2.5 × 2.5 sized version of the near-infrared image, to show the extent of H I in comparison to the NIR component of the galaxy. For the resolved galaxies, the white cross and circle indicate the H I position and adopted dynamical centre respectively. For the marginally resolved galaxies, the dashed line, if present, indicates the position angle of the identified near-infrared counterpart.
Radial density profile:
The radial H I column density profiles, corrected for a face-on orientation, are shown only for the resolved galaxies in panel (g) of Fig. 9 . The red and blue points indicate the receding and approaching side respectively. The connected black points indicate the azimuthally averaged profile. The H I radius R HI where the azimuthally averaged column density has dropped to 1 M pc −2 is indicated by the vertical arrow. No correction for beam-smearing has been applied. 
Previous HI Detections
We cross-correlated our detections with H I detections reported in the literature. This was carried out using the NASA/IPAC Extragalactic Database (NED) and the Lyon/Meudon Extragalactic Database (HyperLeda). Using positional and velocity information, both databases were searched for galaxies previously detected in H I over our entire volume. We also made a comparison with the unpublished results of the NRT 2MASX H I follow-up survey (Kraan-Korteweg et al., in prep.) . Three galaxies were found, all of which had been observed with the NRT. All three were also detected in our WSRT survey. It is not surprising that only three galaxies were found in these databases, given the paucity of previous observations and detections over our WSRT survey area. The two galaxies with published H I data were initially identified in optical searches by Weinberger (1980) and subsequently observed in H I (Chamaraux et al. 1990 , Paturel et al. 2003 . The third galaxy was detected in the NRT 2MASX H I follow-up survey.
The H I parameters measured by them and those of our survey are given in Table 4 . The respective values of velocity and line widths of all three galaxies are in good agreement. The integrated fluxes (S int ) of ZoA J045747.05+460717.5 and its literature counterpart are also in good agreement. However, our WSRT integrated flux measurement of ZoA J045132.28+442922.2 is six times lower than that of PGC 016173 as measured by Paturel et al. (2003) . To investigate this discrepancy, the relevant WSRT H I data cube was carefully examined by eye. No indication of any missed H I emission was found at that location. We then searched for a nearby, possibly confusing source within the large NRT beam (22 FWHM in Declination). Its presence is indeed confirmed and illustrated in Fig. 13 which shows the H I column density map of the targeted galaxy in a larger field of view for the radial velocity range of 4752 − 5576 km s −1 together with the respective NRT beams. In this total H I map our WSRT H I detection cross-identified with PGC 016173 corresponds to the southernmost galaxy in this group. It is obvious that the NRT beam picked up excess H I flux from the nearby H I-bright galaxy Wein 069 at top left, with an integrated flux as measured with the WSRT of 17.6 Jy km s −1 , explaining the higher NRT flux measurement.
For the third detection in common, ZoA J045145.44+443610.2 or Wein 069, we measured a slightly higher total integrated flux than Chamaraux et al (1990) . This galaxy is in fact the large easternmost source in Fig. 13 . Its H I diameter is large (72.8 kpc), resulting in an incomplete flux measurement for the narrow NRT beam.
We cannot provide any further statistical comparison with the literature, given the fact that only three previous detections were cross-identified with our detections. . An illustration to show why our measured WSRT flux of ZoA J045132.28+442922.2 is six times lower than the NRT value reported by Paturel et al. (2003) . The WSRT total Hi maps of ZoA J045145.44+443610.2 (Wein 069, on the left) and ZoA J045132.28+442922.2 (PGC 016173, at the bottom) with the NRT FWHM beam sizes of the reported literature detections overlaid. The NRT detection of the latter is confused by the former, which is much stronger. In addition, we detected ZoA J045105.4+443544.0 at a similar recession velocity on the right.
Completeness
The completeness of our catalogue is defined as the fraction of sources detected by the survey from an underlying sample distribution. As a first estimate for this paper we use the integrated flux to estimate the completeness based on an empirical approach. Our method is based on inserting artificial sources throughout the surveyed volume and determining the rate at which they are recovered with our source finding scheme.
The artificial galaxies were based on simulations by Obreschkow et al. (2009a) who for about 3 × 10 7 galaxies evaluated the cosmic evolution of the atomic and molecular phases of the cold gas. Their simulations were based on the Semi-analytic Suite of SKA Simulated Skies (S 2 -SAX; De Lucia & Blaizot 2007) and are built on physical models applied to the semi-analytical model of evolving galaxies for the Millennium simulations (Springel et al. 2005) . They cover a redshift range of z = 0 − 1.2, a sky area field of 10 deg 2 and comprise galaxies with H I-peak flux ≥ 1µJy (Obreschkow et al. 2009b ).
For our survey volume the simulations predict H I properties for 1183 galaxies spanning H I masses and integrated fluxes ranging from log(M HI /M ) = 6.05−10.26 and S int = 0.001−4.149 Jy km s −1 , respectively. The set of evaluated H I properties of each galaxy were used to build a detailed 3-dimensional model of the spatial and spectral distribution of the H I line emission. All of the 3-dimensional models were inserted in a single large synthetic cube matching our survey volume and the distribution of large-scale structures. This cube was then spatially smoothed to match the 23 × 16 beam of our WSRT observations. This final synthetic cube served as our noise-free sky model which was subsequently added to our observed data cube.
The data cube with the inserted artificial sources was then searched using the same procedure and detection criteria used to search for real galaxies as described in Sect. 3. No visual inspection of the artificial sources was done since their positions and redshifts were known a priori. The real sources were then removed from the list of detections such that only the detected artificial sources remained. A total of 101 artificial sources were recovered. The completeness for the whole WSRT survey was estimated by measuring the fraction of artificial sources recovered in given integrated flux and H I mass bins as represented Fig. 14. From the detection rates of the simulated galaxies it follows that the WSRT PP ZoA survey is complete for objects with log(S int /Jy km s −1 ) > −0.45 (S int = 0.35 Jy km s −1 ). The minimum integrated flux of an object to be detected by the WSRT PP ZoA survey is log(S int /Jy km s −1 ) > −0.98 (S int = 0.1 Jy km s −1 ). From the bottom panel of Fig. 14 we show that our survey is complete for galaxies with H I masses of log(M HI /M ) > 9.5.
We do however note that completeness is not just a measure of one parameter. A correction has to be made by integrating over another parameter such as the line width and peak flux as well as applying weighting to account for the relative source abundance in each parameter bin. In addition, given the depth of the survey, we expect the completeness to vary as a function of velocity. The completeness presented should therefore be regarded as a first approxima- tion. In a forthcoming paper of this series we will provide a more robust verification and description.
THE DISTRIBUTION OF HI PROPERTIES OF DETECTED GALAXIES
To investigate the H I properties of the 211 detected galaxies, we plot the distributions of a number of their measured global H I parameters in histograms (see Fig. 15 ): their radial velocities, w 50 line widths, integrated line fluxes and total H I masses. We have visually identified four main overdensities along the line of sight by assessing their velocity distribution in combination with their spatial distribution. Since these features are located in the Auriga (Aur) constellation, we name them accordingly Aur 1 to Aur 4. The nearest peak in redshift space is at 3000 km s −1 (Aur 1) and may be a galaxy group, whereas the most prominent and broadest overdensity extends over 4500 − 7500 km s −1 (Aur 2), i.e., at the approximate PPS redshift range. This is followed by a further distinctive peak at 9500 − 11000 km s −1 (Aur 3) and a narrower peak close to the high-end redshift range of our survey, at 15000 km s −1 (Aur 4). Of all the detections, 41% and 34% are associated with the two most prominent peaks Aur 2 and Aur 3, respectively. In between these peaks, regions nearly completely devoid of galaxies are evident, indicating a wide range of cosmic environments probed with this interferometric survey over a wide velocity range. Further details on these structures are given in Sect. 7.
In the w 50 line widths histogram, the widths range from 24 − 526 km s −1 , but most of the galaxies have w 50 < 225 km s −1 and group around an average of 132 km s −1 . This is lower than the average w 50 of 186 km s −1 of the α.40 catalogue of the Arecibo Legacy Fast ALFA survey (ALFALFA α.40; Haynes et al. 2011) . This difference can be explained by the relatively large coverage (∼2800 deg 2 ) and lower sensitivity of 2.2 mJy of the ALFALFA survey, which leads to a higher average H I mass of log(M HI / M ) = 9.5 (see Fig. 16 ) and therefore a larger average line width (c.f., bottom panel of Fig. 7) In the distribution of the integrated line fluxes, the average value is log(S int /Jy km s −1 ) = −0.32, and the fluxes span the range from log(S int /Jy km s −1 ) = −1.40 to 1.25, while the majority is restricted to a much tighter range of log(S int /Jy km s −1 ) = 0.6 to 1.0 (0.35 <S int < 1.0 Jy km s −1 ).
The H I mass distribution ranges from log(M HI /M ) = 7.7 to 10.3. This is not excessively high compared to the most H I-massive galaxies known, which can reach 10.8 (e.g. Cluver et al. 2010 ). This is due to the relatively small volume surveyed. The overall galaxy distribution has a mean H I mass of log(M HI /M ) = 9.1, which is below that of AL-FALFA of log(M HI /M ) = 9.5. There is a non-negligible fraction of lower H I mass detections.
To assess where galaxies with different H I masses are found in redshift, we plot in Fig. 16 our H I masses as function of radial velocity. The black curve shows the predicted H I mass detection limit of our survey at the 3σ noise level for a galaxy with w 50 of 150 km s −1 . The two prominent peaks indicating clustering at about 6000 and 10000 km s −1 are once again evident. Galaxies found at these distances have H I masses ranging from log(M HI /M ) = 7.8 − 10.3 and 8.6 − 10.3, respectively. To gauge how the H I masses of our detections compare to those from other surveys, we also show H I masses from the ALFALFA survey in grey. In general we find objects with lower H I masses at all velocities which is consistent with the lower rms noise of ∼0.4 mJy of our WSRT survey compared to the 2.2 mJy of ALFALFA.
LARGE SCALE STRUCTURES CROSSING THE ZOA
Our survey does not have a large enough areal coverage to explore the angular distribution of the large scale structures (LSS) at the different redshift peaks. However, it is deep enough to explore prominent LSS that cross the Galactic Plane in radial velocity space. We have found galaxies over the full radial velocity range of cz = 2400 − 16600 km s −1 . Their velocity distribution is not homogenous, which is not unexpected given that we targeted a cluster and its environment at about 6000 km s −1 . Interestingly, behind the targeted cluster we also find evidence for either a clustering, a cross-section of a filament or a wall at larger distances.
To explore the unveiled structures in the context of known LSS, we extracted galaxies with known redshifts from the literature (mainly the 2MRS) in the surroundings of our WSRT survey area. The 2MRS survey is homogenous and "all-sky" down to Galactic latitude |b| = 5 • . However, it should be noted that it is NIR-selected and therefore favours early-type galaxies as opposed to the late-types typically detected in H I samples. Given the lack of other deep all-sky galaxy imaging or H I surveys, this remains the best data set to compare our results with and to study the connectivity of known LSS across this area of the ZoA. It should be noted though that the peak sensitivity in redshift space of the 2MRS lies at about 12000 km s −1 and that it is very sparsely sampled above 15000 km s −1 .
In Fig. 17 , the detected H I galaxies are plotted together with adjacent galaxies with known redshifts in an equalarea Aitoff sky projection for the Galactic coordinate range 80 • < < 200 • and −90 • < b < 90 • , for four different radial velocity ranges. To clarify the effect of the new H I detections in the small WSRT region (9.6 deg 2 ), we provide a zoomed-in plot next to the large area map for each of the redshift intervals. The different panels or colours represent the four overdensity peaks identified in Fig. 15 , namely in purple (Aur 1; 2000−4000 km s −1 ), blue (Aur 2; 4000−8000 km s −1 ), green (Aur 3; 8000 − 12000 km s −1 ) and red (Aur 4; 12000 − 16000 km s −1 ). The picture of the new ZoA crossing features becomes even clearer when assessing their positions in a redshift wedge (Fig. 18) New features include a small number of nearby galaxies (Aur 1). The most prominent feature is Aur 2, around 6000 km s −1 , an overdensity associated with the 3C 129 Xray cluster and the two strong radio sources, 3C 129 and 3C 129.1 (see Sect. 1). Further out in the 8000 − 12000 km s −1 (green) redshift range a new striking feature peaking at 10000 km s −1 dominates. Additionally, we are seeing hints of the edge of another structure, C31, identified by Erdoǧdu et al. (2006) , at 14000 − 16000 km s −1 . However, the number of detections at these higher radial velocities is relatively low because it lies close to the high-velocity limit of our survey where the H I mass sensitivity is reduced. In addition, the 2MRS has lost most of its sensitivity at ≥ 15000 km s −1 . Nevertheless, it clearly marks a high-density region, as demonstrated in Fig. 16 and 18. For these reasons, concrete conclusions regarding this most distant galaxy density peak, cannot be drawn at present.
The newly identified structures already pointed out in Sec. 6 are discussed in detail in the following subsections, starting with the two most prominent structures, Aur 2 and Aur 3, followed by a short overview of the minor structures Aur 1 and Aur 4. WSRT detections Figure 16 . Logarithm of total Hi masses of galaxies detected in our survey (black dots) and the ALFALAFA survey (grey points) as a function of radial velocity. The black curve indicates the Hi mass limit for the WSRT ZoA PP survey assuming a 3σ detection with a 150 km s −1 line width. In orange we show the Hi mass limit of a detection at 8σ ×1 channel for a velocity resolution of 16.5 km s −1 (R2). The blue curve shows the Hi mass limit of a detection at 3σ ×32 channels for a velocity resolution of 66 km s −1 (R8)
The Perseus-Pisces Supercluster Connection
The Perseus-Pisces Supercluster (PPS) is the most noticeable linear feature in the northern sky around cz ≈ 6000 km s −1 (e.g. Giovanelli & Haynes 1985 , Giovanelli et al. 1986 , Haynes et al. 1988 , Wegner et al. 1993 . The main ridge of the PPS is a linear filamentary structure of about 45 Mpc in length (Seeberger et al. 1994) , bounded in between 80 • and 180
• . It comprises a rich chain of Abell clusters such as ACO 262, ACO 347 and ACO 426 (Gregory et al. 1981 , Wegner et al. 1993 ).
In the top right panel of Fig (Merighi et al. 1986 ). It then bends at a slight angle, vanishing into the ZoA at ≈ 160 • and reappears aligned with the main ridge at cz ≈ 6000 km s −1 .
It is based on this observation that Focardi et al. (1984) proposed an extension of the PPS across the ZoA towards a clump of galaxies associated with ACO 569 (see also Focardi et al. 1986 ). This suggestion stemmed from a "conglomerate of galaxies" hinted at in Weinberger (1980) at ≈ 160 • , where Spinrad (1975) had measured radial velocities of the two radio galaxies mentioned in Sect. 1. The lack of data in the obscured ZoA prompted further extensive studies (Focardi et al. 1984 , Chamaraux et al. 1990 , Lu & Freudling 1995 , Saurer et al. 1997 , Pantoja et al. 1997 ultimately confirming this link. It is clear now that our new observations not only substantiate this continuity, but also prove that this connection incorporates yet another major cluster that forms part of the PPS.
The H I detections in our survey are associated with the 3C 129 X-ray cluster with a mass of M X = 5 × 10 14 M , centred at , b ≈ 160.52 • , 0.28 • (Leahy & Yin 2000) which when added to the overall Perseus-Pisces chain, makes the PPS one of the largest known structures in the local Universe. In fact, Chamaraux et al. (1990) showed that its dimension could be as large as 150−300 Mpc, with the addition of other clusters in the south of the ZoA. Moreover, it has been postulated in the past that the PPS could be as densely populated as, or even more, than the Great Attractor (Saunders et al. 1991 , Strauss & Willick 1995 , Hudson et al. 1997 . Adding this new mass overdensity to the overall mass of the PPS might lead to significant infall motions of galaxies in its immediate surroundings. A complete and detailed dynamical examination of this galaxy cluster, including flows associated with the structure, is one of the questions that will be addressed in a forthcoming paper of this series.
Behind the Perseus-Pisces Supercluster
The background of the PPS (see the bottom left panel of Fig. 17 ) comprises galaxies in the velocity range 8000−12000 km s −1 . In this range, the most dominant filamentary structure is evident. The Aur 3 overdensity of galaxies is part of this structure, which can be traced from , b ≈ 170 • , 45 • to the North of the ZoA, traversing the ZoA at ≈ 160 • , emerging from the ZoA at ≈ 150 • to the South. It continues towards a cluster dominated by early type galaxies at , b, cz ≈ 143 • , −22 • , 10720 km s −1 (J7; Wegner et al. 1996) . It then bends at a slight angle and diffuses into a sheet of galaxies at 143 • , b 40 • . The new H I detections in the ZoA at ≈ 160 • are not associated with any known cluster. However, they coincide with a structure, CID 15 predicted by Erdoǧdu et al. (2006) in the 2MRS reconstructed density and velocity maps.
Additional ZoA Structures
Both the top left (cz ≈ 2000−4000 km s −1 ) and bottom right (cz ≈ 12000 − 16000 km s −1 ) panels of Fig. 17 indicate hints of galaxy overdensities. The nearer one, Aur 1, is too widely spread over the survey area to associate the detections with any large-scale structure in the vicinity. The more distant one, Aur 4 at the far edge of the survey volume does coincide with another structure, C31, predicted by Erdoǧdu et al. (2006) (see their Fig. 10 ) at cz ≈ 14000 − 16000 km s −1 , although the actual galaxy map (Fig. 17) does not give a clear hint of a connection to this feature. It seems to emerge from below the Galactic plane and ends in the ZoA without continuing into the northern Galactic hemisphere. There is not enough data for a quantitative analysis.
SUMMARY
We have conducted a blind 21cm H I-line imaging survey with the WSRT of the area where the Perseus-Pisces Supercluster (PPS) crosses the Zone of Avoidance, centred at , b ≈ 160 • , 0.5 • . The survey comprises an effective area of ∼9.6 deg 2 observed at an angular resolution of 23 × 16 and a velocity resolution of 16.5 km s −1 with an average rms noise level of 0.36 mJy/beam over the radial velocity range of cz = 2400 − 16600 km s −1 . We detected 211 H I sources, of which only three had previously been detected in H I. We have presented the results as a data catalogue with derived H I-parameters and as an H I atlas with total H I maps and velocity fields, major axis position-velocity diagrams, global line profiles and overlays with near-infrared images. A total of 80 sources were resolved by the WSRT. We found near-infrared counterparts for 130 (62%) of our detections from UKIDSS and 100 (47%) mid-infrared counterparts from WISE. In cases where a UKIDSS image could not be found due to imaging artefacts we searched a 2MASS image at comparable wavelength to the UKIDSS K-band. The radial velocity distribution of our H I detections shows four overdensities crossing the Galactic Plane. The most prominent is a connection between the PPS above and below the ZoA and associated with the 3C 129 X-ray cluster. The new detections support previous claims that the PPS filament extends to the cluster A 569. Of particular interest is another ZoA structure behind the PPS at a radial velocity of 10000 km s −1 . While predicted previously, it has now been detected for the first time. It seems to belong to a prominent large scale filament at 10000 km s −1 which comprises one other known cluster, J7, residing just below the ZoA. The data presented here provide input for an upcoming detailed analysis of the 3C 129 cluster and the other overdensities detected, to be presented in forthcoming papers in this series. 
